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Some numerical data concerning special cases will be given later
showing how the presence of slag inclusions may strongly alter the
effects of preliminary heat treatments.

94. It may now be indicated how some of the general characteristics
of hot-work place it within the sphere of the processes studied in the
previous chapters. Later, a few particular cases will be cited to illustrate
its technical effects.

It would be easy to demonstrate on the basis of actual experimental
data the fact dwelt upon later that the characteristic effects of hot-work
are not due to compression, except perhaps in a very small measure
which certainly may be entirely ignored in practice. There can no longer
be a doubt about the correctness of such a statement although it is
openly in disagreement with ideas generally accepted by the so-called
"practical" men.

By mere exclusion the effects produced by such mechanical operations
are essentially due to the deformations which the steel suffers, a conclu-
sion fully confirmed by experience.

It is necessary to distinguish two series of effects caused by such defor-
mations. In practice, the phenomena of both series always intervene
contemporaneously in determining the net effect of rolling, forging, and
the like. While one series has hardly any noticeable effects upon the
course and results of a normalizing treatment, the other series deeply
modifies the issue.

Phenomena of a nature similar to those in Sec. 82, belong to the first
series, namely, those connected with modifications of crystallographic
structure, properly speaking. Numerous and very interesting observa-
tions exist regarding this class and permit the mechanism to be clearly
and definitely explained. They show characteristics entirely analogous
to those already thoroughly studied by the science of crystallography.
Movement of the hot metal under outside forces is essentially a '' sliding "
or "reciprocal slipping" of crystalline elements or portions of such ele-
ments along definite surfaces, and of more or less well developed "twin-
ning. " The trend of these phenomena in the course of hot-work and the
conditions of temperature under which they "take place, exercise the
greatest practical influence, causing intense modifications of the physical
properties of the resulting piece. This statement holds regardless of the
direction in which the article is tested, whether with or across the direc-
tion of forging. Therefore it is evident how great is the practical im-
portance of an accurate study of these circumstances.

However, as has already been indicated, experience shows and simple
theory readily supports the experimental conclusion that the mechanism
of slip does not perceptibly modify the operation of diffusion and other
fundamentals upon which normalizing practice is based. It is, therefore,
clear that their detailed investigation would be out of place in these pages,